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CLAIMS VrgvisedV 



5 1. An imaging agent wHchco23g)rises a synthetic bOT^^ 

jnetaUoproteinase inhibitor labelled at the 5-position of ttie bazbituric acid with 
an imaging moiety, wherein the imaging moiety can be detected fbllowing 
administration of said labelled synQietic barbittiiic acid matrix 
metalloproteinase inhibitor to the mammalian body in vfvo, and said imaging ' 
10 moiety is chosen from: 

(i) a radioactive metal ion; 

(ii) apaFamagnericmetalion; 

(iii) a gmnma-emittmg radioactive halogen; 

(iv) a positron-emitting radioactive non-metal; 
15 (v) ahypeqK^lansedNMR-activeniipleu^ 

(vi) a reporter suitaible for in vtvo optical imaging; 
(viO a p-emitter suitable for intmvascular detection. 

2. The imagixjg agent of Claim h where.llie synthetic barbitmic apid matrix 
20 metaUoprotdnase inhibitor Ugandco^}vgate is of FomiuIaL 

[{inhibitor}-(A)Jm-[iniaging moiety] 

where: 

25 {kdiibitor} is the synthetic barbitmic acid matrix metalloprotemase 

inhibitor; 

-(AV is a linker group wherein each A is independently --CRa* , - 
CR-CR. , -CsC- , -CRaCQz- , -CO2CR2- , -NRCO , ^ONR- , - 
NR(C=OJNR-. 

30 ->IR(C=S)NR-, -SO2NR- , -NRSCfe- , -CRaOCRa- , -CRaSCRcr , 

-C!R2NRC3S5jr , a Cm cyclohetwaUg^ene group, a Ci-g cycloalkylene 
group^ a C5-t2 aiyisne group^ or a C3.12 heteroaiylene groupft an amino 
acid or a monodisperse polyefhylene^yeol (PEQ) building bloclq 
R is independently chosen fiom H, Cm aflcyi, €2^ alkenjl. Cm alkynyl, 

35 Ci^ alkoxyalltyl or Ct^ isydroxydSkyli 
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n is an integer of value 0 to 10; and 
misl,2or3. 

3. The imaging ageait of Qaims 1 or 2, where the synthetic barbituric add matrix 

5 metaUoprotemase inhibitor is conjugated to a ligand, and said Ugand ibnns a metal 
complex with the radioactive metal ion or paramagaalic metal ion. 

4. T3ie imaging agCTt of Claim 3, where the figand is a chdatin^ 

10 5. The fanaging agent of Claims 3 or 4, where flie radioactive metal i^^ 
emitter or a positrcm emitter, 

.6. Tie imaging agent ofClaimSp where llieradioaaive metal ion is^^ 
. '^Cu^^^Cu^^Gaor^^Ga. 

15 

7. The imaging agent of Claims 1 or 2, where the gamma-emitting radioactive 
halogen imaging moiety is 

8. The imaging agent of Claims 1 or 2, where the positxtm-^tting ladioactivB non- 
20 metal is chosen fium'^F^ ^C or 

9. The imagmg agent of Claims 1 to 8^ where the syulheticbaibit^ 
metallopzoteinase mhibicor is of Fozmola IV: 

O 

X 

HN"^NH 



Ri R2 
(CV) 

25 -wiiere: 



R*isR"oraZgtoaq); 

R=^isR^Y.o^-NR*R^ where isHoranR" gmiqj, R^'s H, C2.14 acyl. 
Cz-io aminoalkyl or (N-Ca.,* acyQCwo aminoalkyl 
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or an R" group, or R"* and together with the N atom to wMch 

are 

attached fbjm an optionally (N-C2.i4)acylated Cz^ c^loansinoall^leaie 
ring , 
5 R" is iadependently Ci.i4 alkyl, C3-8 cyclpaDcyl, Cz-w alteayl, C^w fluoroalkyl, 

Ci-id perfluoioalkyl, Cck aryl, C2.14 heteroaryl or C7.1G alfcyiaryl; 
Z is a group of formula -A^O[A^O]pR^ where p is 0 or 1, and and ate 

independently Ci.io alkylene, C3-8 cydoallsylene, Cmo 
perfludroalk^Iene, 

10 Cs-io arylene or Qmo heteroarylene, and R*^ is an R groi^ where R is 

iadependently chosen fiwrn Ci^ alfcyl, C2-4 alkenyl, C2-4 alkynyl, 
Ci-4 alkoxyalkyl or hydrox3nsakyl; 
Yisagioiqi of formula: 

-O. 

whereEisCRcbO, SorNR^;andR^isC2.i4acyl, or an R" or Z group. 

15 

10- The imaging agrai of claim 9, where R^ is Y or -NR^^. 

11. The xmaging agent of claims 9 or 10, where the imaging moiety is attached to the 
R"^ Buhstituent 

20 

12. The imaging agent of claims 9 to 11, of Foraiula V: 

O * 
11 

" Q 

CV) 

•where E is CHR or and R' is Cs.,4 ji-alfcyl, or Cc-m aryl. 




13- The imaging ageai of claim 12, where E is P?R^ and is C2-14 acyl; -(CH2)dOH, 
where dis X 3, 4 or 5; or-CdEIA where X is H, aIkyl,HM, OR, NR2,N02 or 
SOaNR^R^ where R'' and R^ are independently R groups, and R is as defined in 
QaiinP. 

5 

1 4. ITie imaging agent of claims 1 2 or 1 3 ; where B} is n-octjd, nniecyi, bqihenyl, 
C^sX or-CeH4-0-C6H4X where X is as defined in Qaim 13. 

15. A phamiaceixdcal composition which corcqpiises die imagiTig ageoc of claims 1 to 
10 14 Togechfflr with a biocompatible earner, in a fbnn suitable for mammalian 

administration. 

16. A radiophamiaceatical conposiiion which comprises the Imag in g agent of claims 
1 to 14 wherein the ima©ng moieiy is radioactive^ together with a biocompatible 

15 carrier^ in a. form smtuhle fermflmina^istTit aflTni>| cfyqttny^ 

17. The radiophazmaceutical composition of claim 16, whm the imaging moieiy 
comprises a tadioaciive metal ion. 

20 18. The radiopbaonaceiixical con^ositian of claim 16, where the imaging moiety 
comprises a positronremitting radioactive non-metal or a gamma-emitting 
radioactive halogen. 

19. A confugate of a synlhetic baxbituric acid matcbc metalloproteinase inhibitor with 
25 a ligand, wh^eia the barbituric acid conqirises a 5-posiiion substitaent, and said 

5-posi1ion substituent comprises a Hgand capable of forming a metal complex with 
a radioactive or para magne tic metal ion whidh is resistant to transchelation. 

20. The conjugate of Qaim 19, of Fannxda lb: 

30 

[{inhibitor>.(A)n]„r[ligand] (lb), 

where {inhibitor}. A, n and m are as defined in Claim 2. 
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21- The conjugate of Claims 19 or 20, wherem the syntibetic barbituric acid matrix 
metalloproteinase iohibitor is of Formula IV or Fomiula V pf Claims 9 to 14. 



22. The conjugate of Claims 19 to 21, wher^ ihe ligand is a cbdating agent 
- 5 • . ■ 

23 . The conjugate of Claim 22, Therein the chelating agent has a diaminedioxune, 
N2S2, or l^S donor seL 



24. A Idt for ihe preparation of the radiopharmaceutical composition of Claim 17, 
10 ^wdiich comprises the conjugate of Claims 19 to 23. 

25. The Ipt of Claim 26, whm the radioactive metal ion is '^^c, and the Idt further 
comprises a biocompatible reductant. 

IS 2(5. A Mt for the preparation of die radiopbannaceulical composition of Claim 1 8^ 

whichconqirisesaprecmsorinstezilefimniT^ a non-radioactrve derivadve 
of the barbituric acid matrix metallqprotemase inhibitor of claims 1 to 14« wherein 
said non-radioactive derivative is capable of reaction widi a source of the 
positron-emitting radioactive non-metal or gamma-emitdng radioactive halogen to 

20 give the desired radiophaimaceuticaL 

27. Hie kit of Claim 26^ where the source of the positron-emitdrig radioactive non- * 
metal or gamma-emitting radioactive halogen is chosen Hum : 
G) halideion; 
25 00 F*orr*';or 

(iiO an alkylating agent chosen fixmi an aDcyl or flucnroallcyl halide; tosylate, 

triflate ormesjdat^ 
(iv) HS(CHi)3"F- 

* « 

30 28. The kit of claims 26 or 27, wherein the non-radioactive derivative is chosen firom: 
(1) an organometalUc derivative such as a trialkylstami^ 
trialkylsilane; 

• (ii) a derivative containing an alkyl or ary] iodide or bromide, alkyi 
tosylate or alkyl mesylate for nudeophiUc substitmiQn; 
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(iii) a derivative conteining an aromatic ring activated towards nudeopbilic 
or electrophilic substitution; 

(iv) a derivative cozitaming a functional group which undergoes facile 
alkylation; 

5 (v) a derivative which imdergoes alkylation with an alky^ 

^oetiier. 

29. The kit of claims 26 to 28, where the pxecuzsor is bound to a solid phase. 

10 30. Use of the imaging agent of Claims 1 to 14 fiir the diagnostic imaging of 
atherosclerosis. 

31. Use of Uie imaging ag@nt of Claims 1 to 14 ibr tbia diagnostic ima ging of unstable 
plaques. 

15 . . 

32. Use of the imaging agent of dauns 1 to 14 &r the intravascular detection of 
atherosderosis. 
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